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Trimethylsilyl and Trimethylstannyl Esters of 
Trithiophosphonic Acid, Starting Compounds 
for the Synthesis of S-P-Heterocycles 

J .  Hahn*and T. N a t a n i e l  

I n s t i t u t  f u r  Anorganische Chemie de r  U n i v e r s i t a t  Ko ln  

G r e i n s t r .  6 D-5000 Ko ln  41 (FRG) 

The s i l y l  and s t a n n y l  e s t e r s  o f  t r i t h i o p h o s p h o n i c  a c i d s  RP(S)(SEMe3)2 ( E  = S i ,  . 

Sn; R = Me, t -Bu)  a r e  formed i n  h i g h  y i e l d  f rom t h e  co r respond ing  phosphanes 

RP(EMe3)2 by t h e  a d d i t i o n  o f  t h r e e  s u l f u r  atoms (3/8 S8).  The s t a n n y l  e s t e r s  

can a l s o  be ob ta ined  f rom t h e  s i l y l  e s t e r s  and SnMegCl o r  by r e a c t i n g  d i t h i o =  

phosphonic a c i d  anhydr ides [RP(S)SI2 w i t h  (SnMe3)2S. As a r e s u l t  o f  t h e  p re=  

formed P-S-bonds and t h e  r e a c t i v i t y  o f  t h e  S-E-bond towards C12, B r 2  as w e l l  

as c h l o r o s u l f a n e s  S,C12, t h e  e s t e r s  r e p r e s e n t  

t h e  s y n t h e s i s  o f  su l fu r -phosphorus -he te rocyc les  o f  genera l  f o rmu las  A and B. 

i d e a l  s t a r t i n g  compounds f o r  

'kP/ S m \ p /  S 

R /  'S m ' 'R 
[RP(S)SmI2, m = 2-4 RP(S)Sn, n = 5-7 

A B 

The tetrathiadiphosphorinanes [RP(S)S2l2, t h e  p roduc ts  o f  t h e  r e a c t i o n  w i t h  

t h e  halogens, a r e  a l s o  formed i n  e x c e l l e n t  y i e l d  when t h e  s i l y l  e s t e r s  a r e  

t r e a t e d  w i t h  d i m e t h y l s u l f o x i d e .  

Conformat ional  changes o f  t h e  h e t e r o c y c l e s  have been s t u d i e d  by 31P and 

'H D-NMR spect roscopy.  I n  consequence o f  t h e  sma l l  d i f f e r e n c e  between t h e  P-S- 

and S-S-bond l e n g t h  t h e  r e s u l t s  o b t a i n e d  p r o v i d e  i n s i g h t  i n t o  t h e  dynamic 

processes o f  t h e  co r respond ing  s u l f u r  r i n g s  Sn+l and S2m+2, r e s p e c t i v e l y ,  

which cannot  be s t u d i e d  by  d i r e c t  methods. 
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